no means pathognomonic of the disease; in other words, the formation of this new bone, usually at the junction of synovial membrane and cartilage, is nothing more -than a manifestation of chronic irritation, but gives no indication as to the cause of .the irritation. In the same way, we see new periosteal bone formed, laid down as it is on the outside of the shaft of the bone by different types of irritation: tuberculous, streptococcal, etc. Osteophytes may be considered to be a type of heterotopic bone, that is, bone found elsewhere in the body, occasionally in the choroid tunic of the eyeball, uterine fibromata, etc., islands of true bone in situations where bone should not normally be formed. But even this formation of new bone must be the result of chronic irritation. You will find well-developed osteophytes in any long-standing -arthritis, frequently in infective arthritis, occasionally in old tuberculous arthritis, -spondylitis and spondylosis.
As I have mentioned, there are cases which, clinically, are typically osteo-arthritic, yet in which no osteophytic formation whatever occurs. In others the formation of loose bodies is more noticeable even than the formation of osteophytes.
Let us now consider in more detail those pathological conditions at present included under the term osteo-arthritis. I will first describe what I consider to be the radiographic changes characteristic of osteo-arthritis of the hip-joint -the joint most frequently affected. For some unexplained reason, the cartilage of the joint, probably owing to a mild form of infection-this term covers a multitude of conditions-becomes unhealthy and loses its resiliency in the same way as FEB.-RAD. 1 rubber that has " perished." The hip is a weight-bearing joint, and the weight it has to bear is very often considerable, as many of these subjects are heavily built. This results in the cartilage at the point of maximum pressure becoming destroyed. Complete destruction of the cartilage is rare, and I have seen even very advanced cases where there yet remains a thin layer of cartilage, which allows of movement of the joint, even at a late stage, and seems also to play a part in preventing ankylosis.
The second stage is marked by the formation of new bone. This is found in two forms. In the first the new bone is deposited as " fringe " osteophytes. This is the more common type, and the new bone is here deposited around the head of the femur and the edge of the acetabulum. It appears in the radiogram as a bony spur, but actually it completely encircles the head of the femur and the acetabulum. These " fringe " osteophytes may develop to such a degree as to cause definite limitation of movement; here the limitation is mechanical.
The second form of new bone deposit I call " acetabular" bone. Here there is a deposition of bone in the lower segment of the acetabulum, causing a gradual filling up of the cavity with displacement of the head of the femur out of the acetabulum. A time comes when the head is displaced almost completely out of the socket, causing considerable disability. This leads to a great prominence of the great trochanter. This deformity is not recognized clinically as a dislocation, but is erroneously considered to be the result of a new bone formation-an excessive growth of osteophytes. It is in these cases that osteophytic formation is rare.
There is a third stage of the disease, which shows itself radiographically as cavities in the head of the femur or in the bone around the acetabulum. These cavities are extremely interesting, and the part they play in osteo-arthritis is at present uncertain. There may be either one large cavity or numerous small ones.
They are usually without any limiting wall, that is to say, there is no definite line of demarcation between cavity and the normal bone trabecula. Others show a wall, almost cyst-like in appearance in the neck of the femur, often far away from the joint, I have carefully examined the dried specimens in Dr. Strangeways' collection at tbe, Royal College of Surgeons, where there are many fine specimens illustrating this cavitation. The impression one gets is that the trabecule of the bone have simply melted away, or as if acid had destroyed them. It suggests almost a thrombosis. which had cut off the blood-supply to one section, resulting in acaries sicca, i.e., a dry destruction of the bone trabecule. Some regard these cavities as evidence of focal infection; they consider that the cavities begin under the cartilage, and that they arethe source of all the trouble. I do not agree, as I cannot recall a case in which there, was any definite cavity formation except at a late stage of the disease. Those who. favour this view state that the foci are at first so small that they do not appear in the radiogram. That is, of course, a difficult statement to deny, but my personal impression is that these cavities in the bone are the result, not the cause, of osteo-arthritis. This is the description of the more typical variety of osteo-arthritis of the hip. There are many atypical cases, which I do not think can rightly be diagnosed as osteo-arthritis; in fact, I believe that a number of different conditions are being included under this term. Now we will consider osteo-arthritis of the hands. We will begin with Heberden's nodes, as being a common manifestation of so-called osteo-arthritis.
of the bands; though I doubt whether in a number of cases the condition isanything more than an end-result of chronic gout. The arthritic changes seen in the fingers are in many ways different from those found in the hip, although clinically they are supposed to be due to the same disease. It takes many years for-Heberden's nodes to form. The bases of the terminal phalanges are involved, but. they do not appear as true osteophytes. You will find these nodes in the index fingers of tailors and in the index and middle fingers of dressmakers, suggesting that. 2 336 3 Section qf Radiology 337 trauma or constant strain plays some part in their origin. The stages of the disease in the finger-joints are, first, a loss of cartilage, and this may occur in several of the minor joints; the bone and joint surfaces at this stage appear to be smooth. At this early period you will also notice a lateral displacement of the phalanges. This is difficult to explain, unless it is that the capsule has become lax. Up to this stage the joints remain smooth. Later, irregularity of the joint develops. This is an interesting condition because in nearly all the cases the joint becomes jagged, dentate or saw-like, a state you never see in the hip-joint, even in advanced cases, for the outline of the hip-joint always remains smooth. Finally, osteophytic formation occurs.
The second type of new bone may be noted in the form of " periarticular ossicles "; these are islands of true bone laid down in either the capsule or the ligaments of the joint. They are seen only in the hand. As a form of heterotopic bone, these periarticular ossicles may be either multiple or single. They are not of great significance, but interesting, as it is difficult to explain their presence.
Another form of arthritis I must mention is osteochondritis dissecans. The feature of these cases is the presence of loose bodies in the joint. They are often opaque to X-rays and often there is no accompanying lipping of the bones. This is a type of villous arthritis. These loose bodies are generally found in the elbow, knee and wrist, seldom in hip or shoulder.
My efforts are in the direction of simplification of classification, as based on the direct evidence of the radiographic findings. I wish to point out, however, that this work on osteo-arthritis is as yet incomplete but, when finished, the classification of the forms of arthritis of the hip will be much simplified and will help to bring about a greater accuracy of diagnosis.
Dr. Langmuir Watt: Owing to the short notice it was impossible for me to review all cases treated up to the present time; I have therefore considered only those treated previous to December, 1928 . As a class, these were distinctly unfavourable compared with those treated since that date, because a large proportion were old chronic cases of many years standing. One expects decidedly better results to-day.
The 194 cases so treated were divided into three groups, according to the results:-GROUP The joint incidence in order of frequency was knees, hands, shoulders, right hip, left hip, lumbar vertebrae, cervical vertebrae and remaining joints but rarely. In Group 1 the average age was 515 years and duration of disease 4 years 4 months. In Group 2 the average age was 59 * 5 years and duration 6 years 9 months. Treatment.-Treatment is not advisable in the acute stage-only in the subacute or chronic. Generally speaking, it is immaterial from which particular type the osteo-arthritis originated. If the disease is limited to one or two large joints or to an isolated group of small joints, e.g., fingers, carpus, toes, tarsus, the cervical or the lumbar vertebrae, radiation appears to be the ideal method and should be tried as soon as the acute symptoms have subsided. Depthdosage, 50 to 60% S.E.D. spread over 2 to 4 sittings and repeated in from six to eight weeks if necessary. In the hypertrophic types, radiation, in my opinion, is the treatment of choice and cannot be given too Proceedings of the Royal Socwety of Medicine early. Unfortunately, the majority of cases are of long standing, the cartilage has disappeared and deformity of articular surfaces, with overgrowths of bone and the the associated muscular wasting, is pronounced. The most one can hope for is relief from pain and some lessening of the disability, but in the early cases there is a reasonable hope of arresting the disease, of saving the cartilage and of restoration of a more or less normal joint. Depth dosage, 60 to 70% S.E.D. spread over from 4 to 6 sittings and repeated in from ten to twelve weeks if necessary.
In the chronic polyarticular types where one or more joints are especially affected and have not responded to other forms of treatment, it is safe to advise tentative radiation, commencing with one or two joints and extending if the results justify same. Dosage should not exceed 50% S.E.D.
In the atrophic types little or no benefit can be expected and it is useless to treat the dry chalky form of gouty arthritis.
In Marie's disease if the spine is rigid and the disease arrested, radiate the cervical and upper dorsal vertebra first in order to free the neck and thorax. Special exercises to increase chest expansion should be carried out from the first. Later the lower dorsal and lumbar can be included. If the disease is still active it is better to wait or to treat only fractionally with half the above dosages.
Effects of treatment.-Most patients complain of a general feeling of malaise for a fortnight afterwards. This to my mind is inevitable, because the destroyed diseased cells must be absorbed into the blood-stream and eliminated. Certain patients are inclined to a severer reaction, with nausea and sometimes vomiting and depression. This may be quite independent of the amount of radiation. It is sometimes due to atmospheric conditions, but great care should be taken when general nervous excitability is associated with the arthritis.
Results of treatment.-The patient's own opinion is, of course helpful, but good X-ray negatives are invaluable, as a preliminary to treatment, and a second taken two or three months afterwards. Films should be on the soft side to show the cartilage, the joint space and early changes in bone. In favourable cases the joint looks as if it had been opened and scraped clean and inflammatory signs have disappeared. There is, of course, no effect on osteophytes.
Combined Therapy.
s Vaccine treatment: This should not be commenced until at least two weeks after the last injection, and one's own opinion is that a period of several months should preferably be allowed to elapse. The injections may be resumed ifnecessary after four weeks, or better, eight weeks after the last radiation.
Manipulation: The combination with radiation is ideal in certain cases. If the joint is active, radiation should be given first and followed three to four weeks later by manipulation. If the joint is quiescent, manipulation, first followed in one week by radiation.
Orthopa3dic apparatus: This may be very helpful especially in hip cases for increasing the range of exercise. Massage and electricity: These are of great value wbere there has been marked wasting of the musculature.
Spas and health resorts: Certain patients have been accustomed to go to these regularly. This practice should be encouraged, as the change and the enforced regime are very helpful.
Summary: Where the disease is limited to one or two large groups or an isolated group of small joints and with a previous history of not more than one year, deep therapy in my opinion should take precedence over any other form of treatment. This treatment is simple, painless, and completed in a few days, and results can be assessed in six to eight weeks afterwards. It can reasonably be expected that 60% of the cases will be symptomatically cured or markedly improved, and a further 15% improved, depending upon the amount of pathological change in the joints treated. Similarly in chronic cases of from one to five years standing, marked improvement should occur in 40% of the cases and improvement in a further 30%. In old standing cases of over five years, marked improvement in 20%, and improvement in a further 40% can reasonably be expected.
When the disease is polyarticular in type, deep therapy plays a secondary role and should only be used for joints which have failed to respond to other treatment. If the selected joints improve as the result of radiation, the others can be included later.
In the Marie type it would appear that the best results are to be expected after the disease has more or less become stationary.
In conclusion, I would stress the fact that deep therapy is not a panacea but, within certain limits, and in combination with other forms of treatment, it offers aK more hopeful outlook than has previously been considered possible.
Dr. J. F. Brailsford: The chief claim to importance which radiology has in the diagnosis of osteo-arthritis is that the radiographic appearances are characteristic and can be readily distinguished, by an experienced observer, from other pathological changes in joints which may give somewhat similar clinical signs and symptoms.
Unfortunately the condition often begins insidiously. The patient experiences a certain amount of discomfort or aching in the affected joint after fatigue, but this passes off with rest and the patient may not be conscious of any discomfort for several weeks or months, during which time he is doing his normal work. Fatigue of the affected joint, due to an abnormal amount of work or strain, again brings on the discomfort, but with just the night's rest this passes. These bouts of discomfort, diecause they are followed by periods of complete comfort, do not often cause the patient to seek medical advice. Radiographs at this stage would show definite changes (such as diminution of the joint space, sclerosis of the subarticular bone, pointing of the articular borders and, later, the presence of cysts in areas of the bone), but it is very rare that they are asked for. We know that such changes are present at this stage because of accidental discovery during radiographic examination for somq other condition. Later the attacks become more painful and disturb or prevnt sleep, but even such attacks may be followed by long periods of complete comnort.
ltimately the pain during the attack is so severe that the patient consults a doc r, and if a radiograph is obtained it will at this stage generally show the ma] ed characteristic appearances of osteo-arthritis. The joint space will be greatly diminished, indicating destruction of the cartilage, the opposing bone surfaces will be sclerosed and eburnated or irregular, owing to erosion, often with the presence of cyst-like structures in the neighbouring bone. The articular margins tend to be pointed and " beaked" and there may or may not be definite osteophytes. In the hip-joint the appearance of subluxation may be seen at the first radiographic examination, due to erosion of the articular surfaces.
Those osteo-arthritic joints which have what might be called a radiographic history indicate that the condition is most frequently associated with a trauma or damage to the articular surface by inflammatory changes.
The trauma may be only that due to strain of a mechanically defective joint, as in unreduced congenital dislocation, abnormal lumbo-sacral transverse articulations, interspinous articulations: or in those joints the architecture of which has been interfered with by disease-as in unreduced slipped epiphysis of the head of the femur, Perthes' disease, Kohler's and Kienbock's disease-or in those joints in which merely the articular surface has been wholly or in. part affected by inflammatorv changes, as in arthritis.
Repeated blows or strains on the articular surfaces, not any one of which is sufficient to cause more than momentary pain, are not infrequently associated with the development of an osteo-arthritic joint--an example of which is the osteo-arthritis of the hip-joint seen in patients after much horse-riding. Severe injuries to the joint surfaces frequently lead to the development of osteo-artbritis, and this is an important factor in medico-legal cases. For instance, after dislocation of a joint, the joint may be reduced and radiographs taken soon afterwards do not show the slightest departure from the normal. If, however, radiographs are taken at intervals over several years a large proportion of these joints will show the gradual development of the typical radiographic appearance of osteo-arthritis. Because radiographs taken six months after an injury show little change it is not just to the patient to say that little damage has resulted from the injury, because the changes produced by the damage in such cases are very slow in development, and this appearance would very much surprise men who have not followed up the radiographic history of such a joint.
The joints most frequently affected and sent for radiographic examination are the hip, the lumbo-sacral, and first metatarso-phalangeal joints, the knee, and the vertebral sacro-iliac, carpal and tarsal joints, acromio-clavicular and shoulder-joints, the hip and lumbo-sacral joints being the most, and the shoulder the least, commonly seen.
There would appear to be some other factor besides trauma concerned in the slow development of osteo-arthritis, and it is perhaps reasonable to believe that toxic absorption is frequently the added factor, for most of us are familiar with the development of arthritis in patients in whom we have demonstrated septic foci. This arthritis is probably associated with inflammatory changes in the articular surfaces which render them susceptible to degenerative changes. If the articular surfaces have been injured by trauma they are more liable to be affected by circulating toxins than are the normal joint surfaces, and therefore be more liable to subsequent osteo-arthritic changes. The radiographic histories of many of these patients support this opinion. The cyst-like changes in the neighbouring bone of an osteo-arthritic joint to which J. A. Thomson rightly attaches much diagnostic significance-his " storm centres "-are degenerative structures. Thomson suggests that they may be produced by helminths; there is no helminth which produces such radiographic appearances or which restricts its activity to bone in the neighbourhood of joints. Fischer has suggested that they are due to protozoa, but there is no histological finding to support any other suggestion than degeneration. The fact that the eroded opposing bone surfaces do not fuse, but continue to be worn away, supports the opinion that the process is one of degeneration. In the spine the process is sometimes accompanied by ossification of the ligaments, and this rests the affected joint and frees the patient from pain.
Once these characteristic appearances of osteo-arthritis have been shown on a radiograph, little improvement in the picture is seen following any treatment.
Pain appears to be due to pressure or trauma on the extra-articular hypertrophic villous structures which develop around the borders of the osteo-arthritic joint. These are very sensitive to injury-may be the cause of very severe pain when nipped between the articular surfaces-they are very vascular and contain proliferating fibrous tissue elements, cartilage and new bone. Though one is led to think that it is the erosion of the articular surface which leads to the pain, we know that this can exist and vet the patient be free from pain for long periods, though movements on the opposing bone surfaces are taking place. In the more superficial joints the extreme tenderness of this extra-articular hypertrophic tissue after trauma supports this view and it would explain the response to treatment by radiation, though the subsequent radiographs fail to show any change or repair of the damaged articular surfaces.
The intervals of freedom from pain may follow any form of treatument, without the treatment being in any way responsible, except for the rest which accompanies it. Pain and discomfort around the joint invariably come on after undue use of the joint, but these are generally relieved by rest. Success would appear to come only from such treatment as gives rest to the affected joint or diminishes the activity of this extra-articular proliferation. Undue use of the joint can only result in aggravation of the condition.
As I have said, the radiographic picture of the osteo-arthritic joint is characteristic but other conditions such as osteitis deformans (Paget's disease) and malignant disease of bone give rise to clinical signs and symptoms which are indistinguishable, therefore it is advisable in all cases to make sure that you are dealing only with osteo-arthritis.
Dr. S. L. Mucklow: Since 1929 my colleague, Dr. Curtis Webb, and myself, have treated a number of cases, following approximately the technique described by Dr. Watt, except that whereas he used a filter of gold, we used i'bs equivalent in copper.
Practically all the cases which I have treated have been of long standing, with marked hypertrophic changes and destruction of the articular cartilage. My experience tends to the conclusion that those cases with the most marked osteophyte formation are the most likely to respond to treatment.
With regard to technique: I have used a filter of 1 mm. Cu and 4 Al for the large joints and 175 k.v. with a condenser set (Villard circuit) or 200 k.v. with a coil set, the results being the same in either case. For some of the small joints a filter of 4 Al was used and 130 k.v. In all cases a depth dose of 50% S.E.D. was given.
Results have been as follows: The worst results were obtained in the treatment of hips and I think that this is probably partly due to the difficulty in applying a sufficiently large dose to the hip-joint.
As regards the rheumatic and atrophic types of arthritis, my experience has been disappointing. I think my failure in the treatment of the rheumatic type may have been the result of using too large a dose. The technique used was the same as that used for the osteo-arthritic cases, i.e., a depth dose of 50% S.E.D. was given. I notice that Kahlmeter, who reports 60% good results and 30% fair, in the treatment of this condition only uses a dose of k to #' S.E.D. and I should like to hear the opinions of others on this point. Combined treatment.-A matter which deserves mention in connection with the treatment of these cases is the great help given by graduated muscle contraction, following X-ray treatment, for the rebuilding of the atrophied muscles. This I am sure plays no small part in assisting and accelerating the symptomatic cure.
It can be carried out on the intervening days of the X-ray treatment as the indifferent electrode can be placed on a spot remote from the irradiated areas. We have never had any untoward results even when the current-rhythmically interrupted faradic-has been applied to motor points situated within the areas that have been irradiated.
As regards the resnalts of treatment. Even in those cases in which skiagrams taken after treatment failed to show any objective changes in the cartilages or bones involved, and in which the joint function was perhaps only slightly improved, it was noticeable that the pain was diminished with consequent better nights and improved general condition. I have no doubt that for hypertrophic osteo-arthritis, X-ray therapy is the treatment of choice.
FEB.-RAD. 2 * Sir Robert Stanton Woods said that his first comment applied to practically every branch of medicine, but particularly to joint disease; it was that the particular lines of treatment lauded, or those on which scorn was cast, depended very much on the Section to which the contribution happened to be presented. His own experience accorded with that of Dr. Watt who said that one could not hope for any radiographic change as a result of deep X-ray therapy.
Dr. Scott puzzled him, as he thought that areas showing less opacity frequently appeared as the first radiographic evidence of osteo-arthritis; he looked upon those areas as evidencing absorption or absence of bone salts. The areas which Dr. Scott said looked as if acid had been applied to them, the speaker thought were among the earliest evidences of the condition under consideration. Some of the skiagrams which Dr. Scott had shown as osteo-arthritis he, Sir Robert, considered were late results of acute infection.
Dr. Barclay asked how Dr. Mucklow applied his dose; he understood it was 50% of the unit skin dose.
Dr. Mucklow replied that in treating the hip-joint he irradiated three fields; front, side and back, on three consecutive days, treating one field each day, the total depth dose being 50% S.E.D. In treating smaller joints four fields were irradiated. back, front and either side, the same depth dose being given. Dr. G. E. Vilvandr4 said that in a discussion by another Section ' in 1929 he had said that osteo-arthritis was a definite disease which could be diagnosed by means of X-rays when it was well established, it having been stated that X-rays were of no use in this diagnosis. On that occasion, too, he said there were no cysts in that disease. A year later he observed a paper that had been delivered by a surgeon in which it was taken for granted that there were cysts. He (Dr. Vilvandr6) had examined cases of the disease post mortem, but had never found cvsts. Certainly, he had not examined the hip-joint, but there were no cysts in the knees which he examined. The light areas shown in the skiagram he regarded as sites of osteoporosis or areas of atrophy, possibly from disuse; because a patient with a painful joint immobilized that joint.
Radiography showed no signs in early osteo-arthritis. The site and degree of osteoarthritis was sometimes determined by trauma. Only a few days ago he had seen a case in which in one knee very slight changes were present, but the other knee which had received a blow three months previously showed extensive osteophytic deposits. In the early stage of the disease in the knee slight irregularity of the spine of the tibia is often the first sign to appear.
A large number of cases had a septic focus somewhere, and such foci should not be lightly regarded. There was a tendency to consider them as so chronic that it was not important to find what was the cause. Still, the patient's teeth should not be removed without some good reason. He had known one patient with early osteo-arthritis, which was crippling, and a culture from the tonsil produced hemolytic streptococci. When the tonsils had been removed the joint condition was cured. The condition of the gall-bladder should also be investigated. There were likely to be different X-ray appearances according to the particular causal microbe.
He deprecated too fine a subdivision of cases of osteo-arthritis. If osteophytes were found and there were pain and limited movements, the diagnosis of osteoarthritis was good enough.
He was glad to hear Dr. Watt speak of the Marie spine. The very fact that the patient could move his neck or back after X-ray treatment showed that the condition of immobility was not entirely due to the presence of complete osteophytic ankylosis, it must be due to some extent to an inflammatory condition and spasm of muscles.
Dr. G. B. Batten said that the intensive diagnostic method, followed by the removal of all removable organs-such as teeth and tonsils, and portions of the gastro-intestinal tract--was carried to great excess. He agreed with Dr. Vilvandr6,. however, that it was important to search for septic foci and treat them. In advanced osteo-arthritis it was of little use to search for the original focus. He had. seen a few cases which could pardonably be looked upon as miracles, the patients having been quite cured of all their symptoms of arthritis by the removal of teeth or tonsils, or both, and though the radiographic appearance after treatment had not been altered. One patient was in such a condition that she had to be carried up and down stairs, but after vaccine treatment, following removal of her teeth, within one year she put on 3 st. in weight and was able to walk ten miles, as well as to go up and down stairs.
He wished to express his appreciation of the careful work which Dr. Gilbert Scott was doing. Much more was now known about this disease than was the case a year or two ago, and he had seen extraordinary clinical cures and relief after deep X-ray therapy, as practised by Dr. Watt and others.
Dr. R. Fawcitt said that one focus of infection which had not, so far, been referred to was infection of the antrum, and that was common in his locality. Antra and sinuses generally should be included in the search for sepsis, since treatment of these when they were involved would clear many cases of their arthritic symptoms.
Dr. F. Hernaman-Johnson said he was sorry that Dr. Gilbert Scott omitted from his diagnostic remarks his (Dr. Scott's) own work on the causation of spondylitis, i.e., the condition of the sacro-iliac joints, which seemed to be, in so many cases, a causative factor. He, the speaker, would point out that the earliest stages of spondylitis were those in which there were vague pains, the history of which extended back for years, even, sometimes, to the " growing pains " of childhood. It would be found that these cases showed an infection of the sacro-iliac joint, which first appeared as a cavitation, and then proceeded to ankylosis and obliteration of the joint. If that was so, it was a very important matter, as if one could be sure of the early appearances it should be possible to stop the process, either by surgery or by deep X-rays.
Dr. Scott had proved that X-rays could sometimes cure spondylitis even at a, later stage; with regard to osteo-arthritis of the hip, prevention was a very important aspect, because, if a case could be seen early enough, the trouble could be stopped by the physical methods under discussion; and-i propos of what had been said on the point of view of different Sections-perhaps members of no other Section could declare as much. In some of these cases the condition could be arrested when it was in mid-flight, and, however bad a case might seem to be, one should attempt treatment, even though the chance of restoring movements seemed remote.
With regard to technique, Dr. Watt had had much more experience than the speaker had had; he had himself only been treating these cases in hospital for three years. He (the speaker) considered that in most cases it was not necessary to make the patient ill; one could obtain all the result desired while the patient was ambulant. Usually it was possible to benefit these patients by spreading out the treatment, provided the intervals between treatments did not exceed a week.
Dr. R. Connell said that had this been the original Section of Electrotherapeutics, mention would have been made of the cervix uteri and the uterus as sites of focal infection, and hearers would have been told how to treat those foci by diathermy. These points should not be forgotten, whatever might be the Section in which the discussion was held. The polyarticular type of osteo-arthritis, in particular, often owed its origin to cervical infection. In the male, treatment of the anus by *diathermy, especially if there were haemorrhoids and prostatic trouble, was of great benefit. In his own part of the country there was a good deal of osteo-arthritis, especially of the hips, among farmers; it was quite common to see farmers limping about over their property. The most frequent cause of their trouble seemed to be bad teeth. He began treating these joint cases by X-rays in 1920, and great benefit had resulted.
Dr. Courtney Gage agreed as to the interest of the papers which had been read, and said that most of the members found no difficulty in recognizing osteoarthritic joints when a radiogram was before them. He agreed that there was considerable doubt about the existence of cysts; when one saw what looked like a cyst it might be a small focus of infection. Usually it was an area of osteoporosis. Stress and strain, normal or abnormal, might be a factor in their production.
He felt some prejudice at first against the treatment under discussion, because in his first series of five cases treated six years ago the results did not seem to be good. He was giving one-third of a unit skin dose at the centre of the joint in divided doses extending over from ten to fourteen days. Recently, however, he had had reason to revise his earlier impression. One case was a striking one; it was one of an extensive and painful osteo-arthritis of both knee-joints, which prevented the legs being extended. He gave the dose of rays just mentioned, and when the patient returned in six weeks the knees were straight with a useful range of movement and freedom from pain. A radiograph showed no change. Having had a few other successful cases, he felt he was now warranted in undertaking this treatment much more extensively. He asked for guidance as to the particular kinds of cases in which one could expect most good.
With regard to the onset of the condition, he thought many patients had had radiographic evidence of osteo-arthritis for a number of years before they had symptoms; some were first seen because of some supposed injury, it was thought that slight trauma was often responsible for the onset of symptoms. Marked osteoarthritis changes might be present without symptoms and the clinical severity cannot be estimated from a radiograph.
No other treatment was given; the patients were under the care of a distinguished physician, and a thorough search was made for foci of infection in various parts of the body. Patients were instructed in re-education. Dr. A. R. Neligan said he felt a little disappointment that so little had been said about the early diagnosis of osteo-arthritis, which was one of the reasons for this discussion. Dr. Brailsford, in the description of his slides, had approached that aspect, but had quickly retired from it. Dr. Brailsford did say, however, that the " cystic " areas which Thomson described occurred early in the disease. The speaker was at the reading of Dr. Thomson's original paper, and he asked whether nothing had been learned about them since. He wondered whether studies in the post-mortem room would tell the profession more about them. Had anyone removed a hip-joint from one of these patients and cut sections of it, fresh, and microscoped portions afterwards?
Would not variations in anatomical structure account for some of the forms of osteo-arthritis? Would not congenital variations account for others ? He thought that some of the statements which had been made to-night would be criticized by general physicians; one such was the remark of Dr. Scott, that Heberden's nodes were an evidence of gout. He (the speaker) would hesitate to diagnose gout in every patient who presented a Heberden's node. The blood uric acid in some, at any rate, of the cases was not raised. With regard to treatment by deep X-rays, that was an interesting question to a physician practising at a spa, and he would ask whether pain was relieved and if stiffness and disability were removed by it, in the absence of other treatment. Could the difference between cases which showed many changes but no pain and those having pain but showing few changes, be explained ? The statistics given by Dr. Watt were such as one saw from the treatment of rheumatism by any means; nevertheless, he (the speaker) would carry from this meeting a good impression of what was possible by this form of therapy, and he would take an early opportunity of trying it.
Finally, could radiologists say how deep X-rays acted ? Dr. A. E. Barclay said that the whole discussion had been centred on deep X-ray therapy, and he doubted if the wave-length used had anything to do with the results. Deep X-ray therapy was at present a fashionable shibboleth. Two cases occurred to him. In one the wrist was inflamed, and was obviously infected; it was very painful indeed. That patient was given a small dose, at about 120 k.v., the pain disappeared, and in a few days the joint recovered. Another case was that of a lady who had had very severe sciatica, followed by cramps that gave her exquisite pain at nights, so that she was obliged to get out of bed and walk round the room. She was given one i U.S.D. at 120 k.v. over the great sciatic notch, and the trouble disappeared at once. The effect was immediate and lasting. He suggested that it did not depend so much on the magnitude or wave-length of the dose. Even a very small intensity at a relatively low kilovoltage might be sufficient in suitable cases. Why the effect should be immediate was a problem that called for investigation.
Dr. T. Garratt Hardman corroborated what Dr. Barclay had said as to voltage. He had himself treated cases with 125 k.v. only, and noted a very rapid relief of pain, as well as a reduction in the swelling of the inflamed joint. But the effects of treatment seemed to wear off after a while and subsequent treatments did not apparently produce such a striking response. In some cases, however, the improvement was dramatic. Did other Members consider that high voltages were essential for success ?
Dr. Graham Hodgson said that Dr. Neligan had stated that in many cases of osteo-arthritis with spurs there was no pain, while in others, which showed only slight changes, there was considerable pain. He, the speaker, had often wondered what was the cause of that difference. Was it not that the associated fibrositisnot the bone deformation-caused the pain? He knew little about the X-ray treatment of osteo-artbritis, but was it not possible that the rays caused a rearrangement of tie fibrous tissue, and so produced a diminution of pressure on the nerves, thereby allaying the pain ?
Dr. Douglas Webster (Chairman) said he considered that the first sign of benefit from the treatment was the relief of pain. He had seen many instances of this, mostly in knee cases. It was not necessary to treat all cases with a high-voltage radiation. He had treated many cases with 140 kilovolt X-rays, and a 3 mm. Al. filter; for the smaller or medium-sized joints it was not necessary to have filters of copper, or even gold! He considered that many of the doses recommended were too large. Good responses often followed even thirty per cent. depth doses.
He thought that the discussion had been a very profitable one, many aspects of the subject having been brought forward.
Dr. Gilbert Scott (in reply) said he desired first to congratulate Dr. Watt on the clear, thorough way in which he had dealt with the value of radiotherapy in osteo-arthritis. He was himself much interested in the subject, as he had been in communication with a number of continental workers who had at their disposal a large amount of material, and their results had been somewhat similar to those of Dr. Watt. This material had been collected for a report for the British Medical Association Committee on Arthritis. Kahlmeter had treated many cases of rheumatoid arthritis with fair success, but oIn inquiry it would seem that his classification was very uncertain, and he, Dr. Scott, found it difficult to believe that -all these cases treated by X-rays were really the true rheumatoid arthritis. He asked radiologists to have their treatment of rheumatism checked by a "standard" radiograph of the hand; he had found this valuable as a method of classification at the Rheumatic Clinic.
Spondylitis had been mentioned by one speaker. These cases responded very well to X-ray treatment if not too advanced and the medium wave-length used. Atrophic and gouty cases he found did not respond. In spondylitis adolescens, by the time there was a complaint of pain in the back, the sacro-iliac joints were ankylosed. He regarded any severe upset or reaction of the patient as evidence of an overdose. In giving X-radiation treatment, one should be able to use the whole scale of wave lengths and not confine oneself to one section, any more than one would -confine oneself to the use of full doses of say, strychnine or arsenic in every case. One could not submit the whole spine to radiation of the "deep" type without doing damage. It was the medium wave-length that gave the best results in spondylitis.
No mention had been made this evening of the period for which the patients obtained relief after the treatment. He had found in some relief that lasted three or four months, and if there was a return of the symptoms after this period then the *second treatment did not appear to give the same degree of response. He asked Dr. Watt if this was his experience. He also wanted to know if Dr: Watt noticed whether the cases which failed to respond to the treatment show any special clinical *or radiological characteristics ?
He considered that the earliest radiographic sign of osteo-arthritis was usually a loss of cartilage; certainly that was the first change in the fingers. In the knee, perhaps loss of cartilage was the last. thing observed, osteophytic formation being the first.
Dr. Watt, in reply, said that for the hip he used to give only 50% of the full *dose, but now he gave between 60% and 70%, the actual dose depending on the build qof the patient. He usually gave a sitting every other day, and the treatment was spread over twelve days. To the hands he rarely gave more than two radiations. And for the hands the voltage should not exceed 175 kv.
As a body, Members of this Section should endeavour to treat these cases before there was definite evidence of osteo-arthritis-i.e., when there was simply arthritis; when skiagrams taken with a soft tube showed that the cartilaginous surfaces were cloudy, and that in the adjacent bone there were small areas of decalcification. If patients could be seen at that stage, 60% of them could be quickly cured. In the advanced cases one could do no more than relieve. He believed that the pain question was largely one of cell destruction; the rays destroyed millions of cells, and, he thought, relieved pressure on nerve endings. In the case of the spine, -pressure on the nerve roots was relieved. This applied also to the hip and to the lower lumbar and upper sacral regions. The treatment should not cause much systemic disturbance, but cases, especially spinal ones, should be treated with great care.
It was difficult to answer the question as to the type of case in which early treatment failed; in this matter he thought the nervous element played a great r6le; it was the nervous tvpe which did not respond well. Another disappointing type was that in which the bones were decalcified from the beginning.
The cases of which he bad spoken to-night had been treated up to nine or ten years ago. Sometimes the effect of treatment lasted apparently permanently, but he had known the condition recur after three years.
As to dosage, each should use the voltage to which he was accustomed, and it would be valuable afterwards to compare the results obtained.
